INTRODUCTION
In a limited amount of space, it is impossible to review, even in large outlines, all the work that has been carried out by palynologists in the most recent years.
Certain limits must be established. The first will obviously be a restriction to the more geological aspects of the subject, leaving recent progress in such subjects as pollen morphology, allergy research and melittopalynology aside. How these branches fit within the total framework of palynology has already been indicated in the historical review (Manten, 1966b) . A further selection may be made by particularly stressing subjects which may be expected to be of interest and, possibly, also of practical value to geologists of other specializations.
As there is no need to duplicate what has already been reviewed in other contributionsto this journal, a few subjects can safely be omitted from this paper.
Thus, a review of microfossils, generally of botanical affinity, which were found in Precambrian deposits, has recently been written by Glaessner (1966) and differences in preservation.
The first three of these factors have been the subjects of many studies.
However, the study of pollen preservation has long remained neglected. One of the first to devote attention to this problem was Kirchheimer (1933a Kirchheimer ( ,b, 1934 Kirchheimer ( , 1935 , who observed that pollen grains and spores found in lignites apparently differed in their resistance to oxidation. In recent years, the study of pollen preservation has been resumed by, among others, Havinga (1962 Havinga ( , 1964 Havinga ( , 1967 , Cushing (1967) and Wilson (1961 Wilson ( , 1967 .
The primary reason for the scant amount of attention paid to pollen-and-spore preservation for such a long time may have been that during the period in which pollen analysis was mainly applied to sediments such as gyttja, dy or peat, good preservation was generally assumed to be self-evident (Havinga, 1967) . When, during the last decades, pollen analysis was extended to nearly every kind of sediment (in several of which pollen corrosion is much more severe), palynologists had developed a "blind eye" for this aspect of their subject and "recovery" went very slowly.
There are two fundamentally different approaches to the problem of pollen preservation. One is to experimentally subject pollen to controlled laboratory or field environments. The other is to collect data about the preservation of pollen already present in a variety of sediment types and to generalize from these data.
In order to improve communication about pollen preservation, some kind of common terminology is needed. To this end, it is useful to summarize herewith the classes of pollen-and-spore preservation defined by Cushing (1967) . Re- arranged, these classes are as follows:
(1) Well-preserved.
(2) Broken: Exme very distinctly ruptured. V) Crumpled: Grains folded in one or several planes or so twisted or distorted that reconstruction of the original shape of the grain and the orientation the research regarding microfossil-like objects in meteorites was briefly summarized by the present author (Manten, 1966a) . A number of current trends have also been briefly indicated in the historical review which precedes this article (Manten, 1966b The idea of determining absolute pollen frequencies was recently revived by, among others, Traverse and Ginsburg (1966) and Davis (1967) . (Davis, 1967 (Berger, 1934 (Maier and Wetzel, 1958; Maier, 1959; Wetzel, 1959) .
It has been Van Guzel (1961, 1963, 1966, 1967a,b) (Van Guzel, 1967a (Cross et al., 1966) . Further studies were undertaken in the estuary of the Delaware River (Groot, 1966) , off the eastern coast of the U.S.A. (Stanley, 1965b) , the Bahamas Ginsburg, 1966, 1967) , in the southwestern Atlantic Ocean Groot, 1964, 1966b; Groot et al., in press; Stanley, 1967) , the northwestern Atlantic Ocean (Stanley, 1966a) , on the Biscay Abyssal Plain (Groot, 1963) , in the North Sea (Zagwijn and Veenstra, 1966) , the Baltic Sea (Lubliner-Mianowska, 1962) , the Mediterranean (Rossignol, 1961 (Rossignol, , 1962 Vronskiy and Panov, 1963; Koreneva, 1966) , the Adriatic Sea (Bottema and Van Straaten, 1966) , the Black Sea (Neustadt et al., 1965) , the Sea of Azov (Panov et al., 1964) , the South China Sea (Van Veen, 1958) , the Japanese Sea (Koreneva, 1961; Boulouard and Delauze, 1966) , the Sea of Okhotsk (Koreneva, 1957) , the western Pacific Ocean (Koreneva, 1964) , the Gulfof California (Cross et al., 1966) and off'the coast of central Chile (Groot and Groot, 1966b, in preparation Earlier, the same author (Erdtman, 1943) and Dyakowska (1948) had shown that at least 90 % of the pollen grains transported in the atmosphere were deposited in the ocean within about 100 km from the shore. The greatest quantities were deposited long before this distance had been reached (Faegri and Iversen, 1964 (Koreneva, 1957 (Koreneva, , 1964 Panov et al., 1964) Quantitatively, the most significant of the above factors seems to be the type of sediment (Groot and Groot, 1966a For the Mediterranean, that author (Koreneva, 1966) (Groot and Groot, 1966a ).
The deep-sea palynological spectra, however, are very useful in establishing a chronology of major vegetational and climatic changes which took place in a certain part of the earth. Thus, Groot and Groot (1966b) (Stanley, 1966b (Van Guzel, 1961 (Stanley, 1966b Palyno-stratigraphical studies of the Neogene were given new impetus when macropalaeobotanical (Mai, 1964 (Mai, , 1965 ) and sedimentological and geomorphological (Levelt, 1965) Klaus (1953a Klaus ( ,b, 1954 Klaus ( , 1955 Klaus ( , 1958 Klaus ( , 1960 Klaus ( , 1963a Klaus ( ,b, 1964 Klaus ( , 1965a , Potonié and Klaus (1954) , Leschik (1956) (1961, 1964) , Abramova and Marchenko (1964a,b,c) , Freudenthal (1964) , Varencov et al. (1964) , Visscher (1966) , and Baltes (1967 This disposition of the floral provinces was, moreover, found to be in broad agreement with the palaeoclimatic zones recognized on the basis of other fossil data and on lithological evidence, e.g., the "reef belts" (Hill, 1957) and the "evaporite belt" (Lotze, 1964 (Chaloner, 1967 (Hughes, 1961; Brenner, 1967) (Jansonius, 1962; Tasch, 1963) and the Silurian (Calandra, 1964 Only some fossil remains have thusfar been reported from that era, but they may have been more widespread in that era than the fossil record suggests (Tasch, 1967) . Also present were other unicellular Algae (acritarchs), which also already existed during the Late Precambrian, and which likely have been main primary producers until the end of the Palaeozoic (Downie, 1967 ).
It appears from this summary that the main stages in plankton evolution correspond closely to those in the main fossil record (for further details, see Downie, 1967 Rise of dinoflagellates Berkner and Marshall (1965) have set forth a most interesting theory on the evolution of oxygen in the earth's atmosphere. In recent years it has become almost certain that the early atmosphere lacked free oxygen (Holland, 1962) . Production of free oxygen started when photosynthesis began, probably more than 2.7-10 9 years ago. (Tasch, 1967) 
